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, 3 $H=(V, E, \lambda)$ . ,
(1) $V$ .
(2) $E\subseteq\{(v, \gamma, w)|v, w\in V, v\neq w, \gamma\in\Gamma\}$
.
(3) $\lambda$ : $Varrow\Sigma$ .
$H$ $V_{H},$ $E_{H},$ $\lambda_{H}$
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$H$ $K$ $\theta$ : $V_{H}arrow V_{K}$
, E-x $=\{(\theta(v), \gamma, \theta(w))|(v, \gamma, w)\in$
$E_{H}\}$ , , $v\in V_{H}$ $\lambda_{K}(\theta(v))=$
$\lambda_{H}(v)$ , $H$ $K$
(isomorphic) , $\theta$ $H$ $K$
(isomorphism) . $V_{H}\cap V_{K}=\emptyset$ ,
$H$ $\dot{K}$ (disjoint) .
$H$ , $H$
$[H]$ . $H$
(concrete graPh) , $[H]$ .
(abstract graPh) . ,
































. , $((A, X)::=$
$(B, Y),$ $C)$ . ,
(a) $A\in GR_{\Sigma,\Gamma}$ , $X\in GR_{\Sigma_{n},\mathrm{r}}$ , $X$
$A$ . $A\neq X$
, $K=A-X$ , ,
$V_{A-X}=\{v|v\in V_{A}, v\not\in V_{X}\}$
$A$ $K$
(context subgraph) .
(b) $Y\in GR\Sigma,\Gamma$ , $1\leq|V_{X}|\leq|V_{Y}|$




(c) $C\subseteq\Sigma\cross Vx\cross\Gamma)(\Gamma)(V_{Y^{\cross}}$ {in, out}
(connection relation) .
$P=((A, X)::=(B, Y),$ $C)$
, $(A, X)$ $P$ $lhs(p)$ .
, $(B, Y)$ $P$ $rhs(p)$ . $C$
$(\sigma, v_{x}, \beta, \gamma, v_{y}, d)$
$P$ (connec-
tion instfuction) .
2 $p_{1}$ $=$ $((A_{1}, X_{1})$ $::=$
$(B_{1}, Y_{1}),$ $C_{1})$ $p_{2}=((A_{2},X_{2})::=(B_{2_{-}},’ Y_{2}),$ $C2)$
; $A_{1}$ $A_{2}$ ( )
$\theta_{l}$ $B_{1}$ $B_{2}$ ( ) . $\theta$,
$C_{2}$ $=$ . $\{(X, \theta l(v_{x}),$ $\beta,$ $\gamma,$ $\theta r(v)y’ d)$ .
$|$
(X, $v_{x},$ $\beta,$ $\gamma,$ $v_{y},$ $d$) $\in C_{1}\}$ , $p_{1}$
$p_{2}$ . , $(\theta_{l}, \theta,)$










(host graPh) $H$ , $A’$ $H$
. , $p’$ $=$ $((A’,X’)$ $::=$
$(B’, Y^{J}),$ $C’)$ $P\in P$ .
. , $Y’$ $H$ .
. (1) $H$
(mother graPh) $X’$ $X’$
225
$H$ ,
(rest graPh) $H^{-}$ .
(2) $H^{-}$ . (daughter graph) $Y’$
$\langle$ . (3) $C’$ $Y’$
$H^{-}$ . $Y’$
$H^{-}$ (embedding) .
, ( $\sigma,$ $x,$ $\beta,$ $\gamma,$ $y$ , in)
$\in C’$ . $H$
$\sigma$ $V\in V_{H}-V_{X’}$ $x\in V_{X’}$
$(v, \beta, x)$ , $v$ $y\in V_{\mathrm{Y}’}$
( $v,$ $\gamma$ , . ,
, $v$ .










3( ) $G–(\Sigma_{n},\dot{\Sigma}_{\mathrm{f}} , \Gamma_{n} , \Gamma_{t} , S, P)$ $\mathrm{e}\mathrm{d}\mathrm{N}\mathrm{C}\mathrm{E}$
. $H\in GR\Sigma,\mathrm{r}$ , $A’$
$H$ . $P\in P$ $G$
. $p’=((A’, X’)$ $::=$
$(B’, YJ),$ $c’)$ $P\in P$
. , $H$ $Y’$ .
, . $p’$ $H$
$H’\in GR\Sigma,\mathrm{r}$
.
$V_{H’}$ $=$ $(V_{H}-V_{X’})\cup V_{\mathrm{Y}}’$ ,
$E_{H^{J}}$ $=$ $\{(v, \gamma, w)\in E_{H}$ $|v,w\in V_{H}-$
$V_{X’}\}$ $\cup E_{Y’}\cup\{(v, \gamma, y)$ $|\exists v\in$
$V_{H}-V_{X}’,$ $\exists\beta\in\Gamma,$ $(v,\beta, X)\in E_{H}$ ,
$(\sigma, x, \beta,\gamma, y, \mathrm{i}\mathrm{n})$ $\in$ $C’,$ $\lambda_{H}(v)$ $=$
$\sigma\}$ $\cup\{(y,\gamma, v)$ $|$ $\exists v$ $\in$ $V_{H}-$
$V_{X’},$ $\exists\beta$ $\in$ $\Gamma,$ $(x, \beta, v)$ $\in$ $E_{H}$ ,
$\lambda_{H’}(x)$ $=$
$(\{$
$\sigma,$ $x,$ $\beta,$ $\gamma,$ $y,$ $\circ \mathrm{u}\mathrm{t})\in C^{J},$ $\lambda H(v)=\sigma\}$ ,
$\lambda_{H}(x)$ , $x\in V_{H}-V_{\mathrm{x}^{J}}$
$\lambda_{\mathrm{Y}’}(X)$ , $x\in V_{\mathrm{Y}’}$ .
$H$ . $p’$
$H’$ $H\Rightarrow,$$H’p$ , $H$ $H’$




$A$ , $X$ , $Y$ , $C$
. $B$ , $A\Rightarrow B$ .




. Fig. 1 (a)
$H$ , Fig. 1 (b)
. $p’$ . $H$
. $p’$
Fig. 2 . $H^{-}$ Fig. 2(a)
. $H^{-}$
Fig. 2(b) . ,
$H’$ Fig. 2(c) .
(a) AHost graph $\mathrm{H}$
$\text{ _{}\mathrm{x}1}$ $\Phi_{\mathrm{x}2}::=$
$\mathrm{C}=\{(\mathrm{a},\mathrm{X}1, \beta, \gamma,\mathrm{y}\mathrm{l},\mathrm{i}\mathrm{n}),(\mathrm{C},\mathrm{x}\mathrm{l}, \alpha, \sigma,\mathrm{y}\mathrm{l},\mathrm{i}\mathrm{n})$.
$(\mathrm{c},\mathrm{x}2, \beta, \sigma,\mathrm{y}3,\mathrm{i}\mathrm{n}),(\mathrm{d},\mathrm{x}2, \beta, \mathrm{Y},\mathrm{y}3,\mathrm{o}\mathrm{u}\mathrm{t})\}$
(b) Aproducfion copy $\mathrm{p}$ ’
Fig. 1. A host graph and a production copy









$Gs$ $Gs\Rightarrow H*$ $H\in GR\Sigma,\mathrm{r}$
$G$ . $G_{S}$
226
, ( ) $p=$
$((A_{1}, x_{1})::=(B, Y),$ $C)$ .
$[eggd]$
(a) lhe rest graph $\mathrm{H}^{-}$
(b) lne rest graph $\mathrm{H}^{-}$ and the daughter grapn
($\mathrm{C}$’ rne resuitant grapn $\mathrm{n}$
Fig. 2. The process of the derivation step
, $\mathcal{L}(G)=\{[H]\in$









4( $\text{ }\cdot$ )




$p_{2}=((A_{2}, X_{2})::=(B_{2}, Y_{2}),$ $C_{2})$ $G$
. , $A_{1}$ $Y_{2}$





$Y$ $=$ { $B-K_{1}$ , , $K_{1}=A_{1}-X_{1}$
$($ $(A_{1}\neq X_{1})$
$C$ $=$ $\{(\sigma, v, \beta, \gamma, w, d)\in C_{1}|w\in V_{\mathrm{Y}_{1}}-Vx_{2}\}$
$\cup\{(\sigma, x, \beta, \delta, y, d)|\exists w\in Vx_{2},$ $\exists\gamma\in\Gamma$ ,
$(\sigma, x, \beta,\gamma, w, d)\in C_{1},$ $(\sigma, w,\gamma, \delta, y, d)$
$\in C_{2}\}$
, $P$ $p_{1}$ $p_{2}$
, $p_{1}\circ p2$ . , $A_{1}$ $Y_{2}$







. , ( ) (
) 4
.
1 $G=(\Sigma_{n}, \Sigma_{t}, \Gamma_{n}, \tau_{t}, S, P)$ $\mathrm{e}\mathrm{d}\mathrm{N}\mathrm{C}\mathrm{E}$
. $p_{1}$ $=$ $((A_{1}, X_{1})$ $::=$
$(B_{1}, Y_{1}),$ $C_{1})$ $p_{2}=((A_{2}, X_{2})::=(B_{2}, Y_{2}),$ $C_{2})$
$G$ ( ) , $p_{1}\mathrm{o}p2$
. $H\in G_{\Sigma},\mathrm{r}$















$\mathrm{p}_{\mathrm{B}}1$ . $[\mathrm{B}\mathrm{D}]_{\chi 1}$ $:.=\mathrm{O}\circ>[\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{m}arrow\overline{\mathrm{y}1}\mathrm{y}2\mathrm{y}3\geq$ $\mathrm{C}=\emptyset$
$\mathrm{p}_{\mathrm{B}}2$ . $\mathrm{K}?_{\mathrm{k}1}arrow[\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{m}]\mathrm{X}\mathrm{l}$ $::=\mathrm{K}?arrow[\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{k}1\mathrm{m}51arrow[\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{m}]2\mathrm{y}$




$\mathrm{p}_{\mathrm{B}}3$ . $[\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{m}]_{\mathrm{x}1}::=\ovalbox{\tt\small REJECT}_{\mathrm{v}1}1\mathrm{o}\mathrm{c}\mathrm{C}=\mathrm{t}(\#,\mathrm{x}\mathrm{l},\mathrm{y}\mathrm{l},\mathrm{i}\mathrm{n}),$ $(\#,\mathrm{X}\mathrm{l},\mathrm{y}\mathrm{l},\mathrm{o}\mathrm{u}\mathrm{t})\}$
$\mathrm{p}_{\mathrm{B}}10$. $[\mathrm{E}]\mathrm{e}\mathrm{m}|\mathrm{k}\mathrm{l}$ $[\mathrm{E}\iota_{\mathrm{e}}\mathrm{m}]\mathrm{x}2$ $::=$
$\mathrm{C}=${ $(\#,\mathrm{x}\mathrm{l},\mathrm{y}\iota,\mathrm{i}\mathrm{n})$ , (#,xl,yl,out), $(\#,\mathrm{x}\angle,\mathrm{y}‘*,\ln_{J},$ $\backslash \pi,\mathrm{x}z,\mathrm{y}\mathrm{o},\mathrm{o}\mathrm{u}\iota’$ }
Fig. 3 Part of the productions of the block dia-
gram grammar
(a) $\mathrm{h}^{2}’$ .







\leftarrow l\\mbox{\boldmath $\pi$},\Lambda l,JV,m ,‘\mbox{\boldmath $\pi$},\Lambda l,Jw,vu\iota ’
(d) $((\mathrm{P}_{\mathrm{R}}^{2}’\circ \mathrm{p}_{\mathrm{n}}2’)\mathrm{O}\mathrm{p}_{\mathrm{n}^{10}’})\mathrm{o}\mathrm{p}_{\mathrm{n}}3$ ’
$\mathrm{c}=\{(\#,\mathrm{x}1,\mathrm{y}6,\mathrm{i}\mathrm{n}),(\#,\mathrm{x}\iota_{\mathrm{y}8},,\mathrm{o}\mathrm{u}\mathrm{t})\}$
Fig. 4. An example of composite production copies
2( ) $G=$ ( $\Sigma_{n}.’\Sigma_{t},$ $\Gamma_{n},$ $\tau_{t}$ , $S,$ $P\rangle$ ed-
NCE , $p_{1}=((A_{1}, X_{1})::=$
$(B_{1},Y_{1}),$ $C_{1})$ , $p_{2}=((A_{2},x_{2})::=(B_{2},Y_{2}),$ $C_{2})$
$\dot{p}_{3}=$ $((A_{3},X\mathrm{s})::=(B_{3},Y_{3}),$ $c_{3})$ $G$
( ) . $p_{1}\circ p2$
, $p_{2}\circ p_{3}$ ,
Fig. 5. Derivation using a composite production
copy



















$\mathrm{e}\mathrm{d}\mathrm{N}\mathrm{C}\mathrm{E}$ $G=$ $(\Sigma_{n},$ $\Sigma_{t},$ $\Gamma_{n},$ $\tau_{t}$ ,








$\mathrm{e}\mathrm{d}\mathrm{N}\mathrm{C}\mathrm{E}$ $G=(\Sigma_{n},$ $\Sigma_{tnt},$$\Gamma,$ $\Gamma,$ $S$,
$P)$ ,
$p_{1}=((A_{1}, x_{1})::=(B1, Y_{1}),$ $C_{1}),$ $p2=$
$((A_{2}, X_{2})::=(B_{2}, Y_{2}),$ $C_{2})\in P$ , $x_{1}\in$
$X_{1},$ $y_{1}\in Y_{1},$ $x_{2}\in X_{2},$ $y_{2}\in Y_{2}$ ,
$\alpha,$
$\delta\in\Gamma$ .
$\exists\beta\in\Gamma$ , $(\lambda_{X_{2}}(x2), X_{1}, \alpha,\beta, y_{1}, in)\in C_{1}$ $\mathrm{B}>\cdot\supset$
$(\lambda_{Y_{1}}(y_{1}), x_{2}, \beta,\Uparrow\delta, y_{2}, out)\in c_{2}$
$\exists\gamma\in\Gamma,$ $(\lambda x_{1}(x1), x2, \alpha, \gamma, y2, out)\in C_{2}l^{\mathrm{a}}\cdot\supset$







$\mathrm{e}\mathrm{d}\mathrm{N}\mathrm{C}\mathrm{E}$ $G$ $=$ $(\Sigma_{n},$ $\Sigma_{t},$ $\tau_{n},$ $\Gamma t$ ,
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